The research was concerned with preparation and characterization of some esters (2-4) derived from atophan (2-phenyl cinchoninic acid). These esters were converted to the corresponding carboxamide by their reaction with ethylene diamine. This reaction may be follow either one of three path ways. The first gives the monocarboxamide (5), whereas the second gives the dicarboxamide (6), while the last one gives a heterocyclic product (7). All the synthesized compounds, have been characterized by physical and infrared and electronic spectral means.
INTRODUCTION
The substituted quinoline-4-carboxylic acid present in the core of many physiologically active agents, play interesting therapeutic properties, such compounds have been shown to inhibit several enzymes as well as to modulate the activity of many receptors [1] . Thus they have been described as being useful as an antiheumatic and in the treatment of gout. Moreover they showed efficacy as tumor inhibitor [2] , and p-Selectin inhibitor [3] , in which the p-Selectin play the predominant role in may diseases. Many substituted quinoline-4-carboxylic acids were used in color photographic developing [2] , and as plant growth regulant [4] . Various substituted quinoline carboxamide were described as physiologically active compound with a wide range of potential pharmaceutical applications [5, 6] . Pfitzinger reaction of isatin with α-methylene carbonyl compounds is widely used for the synthesis of substituted quinoline-4-carboxylic acids [7] . These compounds are useful precursors for the synthesis of corresponding carboxamides, through their reaction with primary and secondary amine in methanol to form the corresponding ammonium salts which on treatment with POCl 3 or SOCl 2 converted to the corresponding carboxamides. The glycidyl compounds were used to increase the glass transition temperature [8] , and were show effective anti tumor cancer in mice [9] . The main goal of the work described in this paper was to synthesize some esters of cinchoninic acid and the convertion of these esters to the carboxamide derivatives.
EXPERIMENTAL

General procedures:
Melting points were measured on an Electrothermal 9300 series digital melting point apparatus and are uncorrected. Infrared spectra were recorded from KBr discs on Thermo Nicolet FTIR spectrophotometer, only characteristic absorptions are reported. UV spectra were measured for solutions in methanol on Shimadzu (U.V-160) spectrophotometer.
Preparation of 2-(4`-substituted phenyl)cinchoninic acid (1a-c) [10] :
These compounds were prepared according to Pfitzinger reaction by using a solution (0.03 mole) of isatin in 33 % of ethanolic potassium hydroxide and acetophenone or its substituents. Some physical properties of compounds (1a-c) were listed in Table 1 .
Preparation of ethyl 2-(4`-substituted phenyl)cinchoninate (2b,c) [11] :
These compounds were prepared according to the published method by using substituted cinchoninic acid (1b,c) (0.025 mole) in absolute ethanol (15 ml) and concentrated sulfuric acid (6 ml) to give the desired esters. Some of the physical properties were listed in Table 1 .
Preparation of allyl 2-(4`-substituted phenyl)cinchoninate (3a-c) [12] :
A mixture of the appropriate acid (1a-c) (0.01 mole) and potassium hydroxide (0.56 g , 0.01 mole) and allyl bromide (1.2 g , 0.01 mole) in acetone (50 mL) was refluxed for 12 hrs. After cooling the reaction mixture, the inorganic salts (KBr) was removed by filtration and the filtrate was concentrated under reduced pressure. The precipitate formed was collected by filtration and recrystallized from ethanol to afford the esters (3a-c). The physical and spectral data were listed in Table 1 .
Preparation of glycidyl 2-(4`-substituted phenyl)cinchoninate (4a-c) [13]
To a mixture of the appropriate acid (1a-c) (0.04 mole) and dry pyridine (0.32 g , 0.04 mole), a solution of epichlorohydrin (1.15 g , 0.0127 mole) in dry ether (50 mL) was added. The mixture was refluxed for 5 hrs. The resulted pyridinium hydrochloride was filtered off and the filtrate concentrated in vacuo to give the residue, which was stirred with ice-water. The solidified product was filtered off and recrystallized from ethanol-water. The physical and spectral data were listed in Table 1 .
Table (1): The physical and spectral data for compounds (2-4)
ν cm -1 (KBr disk)
Compd.
No.
206-208 (208-210) [14] 94 Faint yellow 1b 212-214 (212-214) [14] 78 Yellow 1c 242-244 (243-245) [14] 96 Yellow 2b 54-56 (54-56) [15] 84 
Reaction of ethyl 2-(4`-substituted phenyl)cinchoninate (2b,c) with ethylene diamine [16] :
A mixture of the appropriate ester (2b,c) (0.05 mole) and ethylene diamine (9 g , 0.15 mole) in absolute ethanol (25 mL) was refluxed for 48 hrs. After hot filtration, the residue was treated with cold water (10 mL) and the solid material was collected by filtration and recrystallized from ethanolwater. The physical and spectral data were listed in Table 2 .
Reaction of allyl 2-(4`-substituted phenyl)cinchoninate (3b,c) with ethylene diamine :
A mixture of the allyl ester (3b or 3c) (0.0066 mole) and ethylene diamine (1.2 g , 0.02 mole) in absolute ethanol (15 mL), was refluxed for 12 hrs. A precipitate was formed during the reflux. The hot filtration of the mixture gave a solid product, washed with hot water and dried to afford (6b or 6c). Allowing the filtrate to stand overnight at room temperature, a crystalline material was obtained (5b,c) which was collected by filtration. The resulted filtrate was allowed to evaporate at room temperature, another crystalline material (7b,c) was formed, washed with cold water then dried. The physical and spectral data were listed in Table 2 .
Cyclization of 2-(p-tolyl)-N-(2-amino ethyl)cinchoninamide (5b) [17] :
A mixture of compound (5b) ( 0.61 g ,0.002 mole) in 1 % aqueous sodium hydroxide solution (10 mL) was refluxed for 3 hrs. After hot filtration the filtrate was acidified with diluted hydrochloric acid, a precipitate was formed which was filtered off, washed with cold water, dried and recrystallized from ethanol yield (50%). The physical and spectral data were listed in Table 2 . 
RESULTS and DISCUSSION
The preparative routes to the synthesized compounds are showed in Scheme 1. We initiate our study on formation of substituted cinchoninamide by employing substituted cinchoninic acid as starting materials. The substituted cinchoninic acids (1a-c) are synthesized according to the reported method [10] then converted, firstly, into the corresponding esters [ethyl esters (2b,c), allyl esters (3a-c) and glycedyl esters (4a-c)]. The ethyl esters were synthesized according to the reported method [11] , by acid catalyzed esterification of substituted cinchoninic acid with ethanol. The ester 2c was collected as faint yellow solid material. The conversion of the acids (1a-c) into the corresponding allyl esters (3a-c) can not performed under the acid catalyzed condition, because this method was proved to be problematic, since the allyl group undergoes addition reaction, thus the allyl esters were synthesized by refluxing the acids with allyl bromide under alkaline condition, such as potassium hydroxide, in acetone for 12 hrs. The esters (3a,b) were collected as a very viscous oil, while the ester 3c as yellowishwhite solid material.
The glycidyl esters (4a-c) were synthesized as solid materials according to the Sandler method by converting the acids into their organic salts then allowed to react with eipchlorohydrin in dry ether.
The IR spectra [18] of the synthesized esters (2-4) ( Table 1) showed a characteristic peak at υ = 1721-1725 cm -1 which related to the ester carbonyl bond stretching. Furthermore, the disappearance of the absorption peak for the O -H bond stretching at 3270-3340 cm -1 in the IR spectra of the synthesized compounds and the negative results of the iodide-iodate test for the -COOH group supported the formation of these esters. The UV spectra of compounds (2) (3) (4) showed absorption bands at λ max (326-358) which indicate the presence of highly conjugated system [19] .
The synthesized esters (2b,c and 3b,c) were allowed to react with ethylenediamine in absolute ethanol at the reflux temperature for 12 hrs. The esters (2b,c) gave the corresponding amides (5b,c) as a sole product, while each of the esters (3b,c) gave a mixture of products at the same time. The dimmer N,N`-di cinchoninoylethylene diamine (6b,c) was precipitated firstly through the progression of the reaction. The other products mono N-cinchoninoyl ethylenediamine (5b,c) were separated by allowing the filtrate to stand for overnight, while the products 2-cinchoninyl imidazoline (7b,c) separated on evaporation of the solvent [Scheme 1].
These results can be interpreted through the occurrence of successive reactions. The first one comprises equimolar reaction of the ester with ethylene diamine to form the monocinchoninoyl ethylenediamine (5b,c) through the following mechanism (Scheme 2). NH The amides (5b,c) are considered as intermediate products in this reaction and some of them undergo further cinchoninoylation reaction with another molecule of the corresponding ester to form the N,N`-dicinchoninoyl ethylenediamine (6b,c) according to the previous mechanism (Scheme 2), which precipitated firstly. The negative Hinsberg test for these compounds emphasized the occurrence of this reaction, i.e. The complete conversion of the amino groups of ethylene diamine to the amido groups.
On the other hand some of the intermediate products (5b,c) underwent cyclization under basic condition, in which ethylenediamine acts as reactant and base in non aqueous solution to afford the imidazolines (7b,c), according to the following mechanism [20] (Scheme 3).
The formation of the imidazoline compounds through this pathway can be confirmed by performing the cyclization of compounds (5b), that resulted from the reaction of the ethyl ester (2b) with ethylene diamine. The same product was obtained from the two pathways.
The compounds (5-7) were emphasized by IR spectroscopy [18] . The IR spectra of compounds (5b,c) showed absorption peaks at (1590-1591 cm -1 ), (1660-1669 cm -1 ) and (3303-3272 cm -1 ) related to C = N , C = O and N -H bond stretching, respectively. The IR spectra of the compounds (6b,c) showed absorption peaks at (1589, 1591 cm -1 ), (1641, 1642 cm -1 ) and (3270, 3323 cm -1 ) corresponding to C = N , C = O and N -H bond stretching, respectively, where as the IR spectra of the compounds (7b,c) showed absorption peaks at (1590, 1591 cm -1 ), (3300, 3303 cm -1 ) related respectively to the C = N and N -H bond stretching of the imidazoline ring. The disappearance of the absorption peaks at the range of 1640-1700 cm -1 in the IR spectra of compounds (7b,c) emphasized the absence of carbonyl group and consequently the occurrence of cyclization of the compound (5b,c), i.e. the complete conversion of the amide compounds into the imidazoline compounds .
The UV spectra of compounds (5-7) did not show a significant change in the values of λ max, this indicate that their is no change in the conjugated system [19] .
